(Smith, Strich, and Sharp, 1956 ) the Marchi method can be applied when the material has been stored in formol-saline for as long as eight years. This latter observation is contrary to traditional opinion ; it is important because it points to the possible use of the Marchi method on material that would previously have been considered totally unsuitable for this technique. The purpose of this paper is to report an investigation of the effects of storage in formol-saline on degenerating nerve fibres in human material, and to draw attention to the relation between the stage of degeneration and the kind of Marchi staining obtained.
The spinal cords from 18 patients were examined. Each patient had had a cordotomy at a known interval before death. In every case Marchi preparations were made after 10 to 14 days' fixation. During the next 15 to 72 months spare blocks of material were stored in 10% or 20% formol-saline. Slices were then cut from the blocks and a second series of Marchi preparations was made. The most satisfactory of these later preparations were found to be uncleared frozen sections prepared by the Swank-Davenport-Glees technique (Glees, 1943) but mounted directly after cutting in glycerine jelly (Smith and others, 1956) ; frozen sections cleared in cedar-wood oil and mounted in Canada balsam, and celloidin sections, some counterstained, were also prepared.
Relationship between Period of Survival and

Period of Fixation
In every case the sections prepared after the short period of fixation contained black-staining, Marchipositive material. In the sections prepared after prolonged storage in formalin, on the other hand, black-stained, Marchi-positive material was (-7  24  63  33  39  35  I  34  53  33  --2  75  66  -37  81  15  38  87  24  47  101  .22  32  101  31  -(after left operation)   20  110  60  35  112  64-10  141  I  72  22  154  65  21  159  70  32  172  31 (after right operation) Fig. 1 (period of survival, 53 days), reacts differently to short and to long periods of the section prepared after 14 days' fixation (A) storage in formol-saline? A histological answer to contains numerous black-stained bodies, indicating this question will now be given. When the blackdegeneration of nerve fibres, but in the section stained material is examined under higher magnifiprepared after 33 months' fixation (B) there is no cation, certain differences are seen between the black staining, and therefore, in Marchi preparations, material from cases with short survival periods and no evidence of any degeneration of nerve fibres.
that from cases with long survival periods. In Case 37, Fig. 2 In the other cases in Table 1 , the findings were taining black globules can be seen. This is the similar to those shown here. Within the limits of classical picture of degenerating nerve fibres as the material examined, the longer the period of demonstrated by the Marchi method. In Fig. 5B , survival after the lesion, the more vivid is the black which is a comparable section made after prolonged zone of degeneration in the sections prepared after fixation in formol-saline, there is almost no black prolonged fixation. staining to be seen. All the other cases in the group When a lesion occurs three to 10 weeks before surviving 21 to 75 days present a similar picture; very death, the period of fixation in formol-saline must little black staining, or none at all, was found after be short for the satisfactory demonstration of prolonged fixation. degenerating myelinated fibres by the Marchi In Case 37, shown in Figs. 6A and B, the period method; when the lesion occurs 10 weeks to of survival was 81 days. In Fig. 6A there is more 15 months before death, the period of fixation in abundant degeneration than in Fig. 5A , but the formol-saline can be short or long. Most of the pattern of numerous rounded bodies of different Marchi-positive material is not demonstrable in sizes is comparable in the two cases. The bulk of tissue kept in formol-saline for 30 months (or the black staining material appears to be extrapossibly less) when the lesion occurred three to cellular. In Fig. 6B there are some black-stained 10 weeks before death. When the time between the bodies, but these are very few compared with the lesion and death is an intermediate period, about number stained in the section prepared after 14 10 to 16 weeks, the degeneration is more clearly days' fixation. There are also areas of indefinite, shown up when the period of fixation in formol-greyish, rather " granular" staining in the backsaline is short. When the time between the lesion ground. and death is six months or longer the degeneration 5A and 6A, and many of these do not appear to be contained in cells; there are also numerous "6 groups " of greyish " globules " which do not seem to be lying free but to be contained within cells. In Fig. 7B there are large regular black bodies, some smaller black bodies, and many groups of small black or grey " globules." In some of these groups there is also a larger black body.
In Case 55, shown in Figs. 8A, B, and B', the period of survival was 390 days. In Fig. 8A Fig. 7B and Figs. 8B and B' are similar in that the black material in Fig. 7B is mainly, and in Figs. 8B and B' entirely, intracellular.
From these cases and the other cases in the series certain conclusions can be drawn.
It is apparent that the Marchi method stains black certain degeneration products of myelin, whether the material is situated extracellularly amongst the nerve fibres or intracellularly in scavenger cells. The appearance of the products of degenerating fibres is dependent not only on the length of the period of survival, but also on the length of the period of fixation. The amount of extracellular material which is stained black is greatest when the period of fixation is short. With longer periods of fixation there is a gradual diminution in the amount of extracellular material demonstrable by the Marchi method, and eventually, after prolonged periods of fixation, no extracellular material at all can be demonstrated. It appears to be probable that the longer the period of survival, the longer can the tissue be stored in formol-saline and some extracellular material still be demonstrated. The exact lengths of time during which cases with periods of survival of less than 80 days can be stored in formol-saline and extracellular material still be stained has to be determined. With respect to the intracellular material, much of it is stained however long the tissue has been preserved in formolsaline. Although to a markedly less extent than with the extracellular material, it appears to be likely that there is some correlation between the length of the period of survival and the amount of intracellular material still demonstrable after prolonged fixation. The longer the period of survival, within certain limits, the longer can material be stored in formol-saline, and as much intracellular Marchipositive material as was stained after short periods of fixation still be demonstrated. But it must be stressed that prolonged periods of fixation do not alter the positive Marchi picture to anything like the same extent when the material is in the intracellular stage as when it is in the extracellular stage.
It is to be noted that the distribution of the degenerating fibres indicated by black staining in the Marchi preparations corresponds exactly to the distribution indicated by other staining methods, whether the period of survival was short or long. It can then be concluded that the black-staining material remains in approximately its original site, even when the period of survival is more than a year. This applies to the intracellular material as well as to the material lying free between the fibre mesh.
This 
